INTRODUCTION {#cesec10}
============

Femoral neck fractures are a challenge even for experienced surgeons[@bib1], because of the high rates of postoperative complications. Problems relating to fracture reduction and correct placement of screws often make such operations difficult[@bib2]. The poor results reported in the literature[@bib3], [@bib4] have contributed towards low enthusiasm for non-arthroplastic treatment of this fracture.

Few papers have clarified what the ideal number of screws for treating neck fractures should be[@bib5]. Here, we retrospectively compare the osteosynthesis technique using three screws, in accordance with the AO-ASIF technique[@bib6], with a simpler technique of placing only two parallel screws: one higher and the other lower in the femoral neck.

MATERIALS AND METHODS {#cesec20}
=====================

This study was submitted for consideration by the research ethics committee of UNIFESP, under number 1701/10 and was duly approved.

Radiographs of patients with femoral neck fractures who underwent osteosynthesis with two or three cannulated 6.5 mm steel screws were evaluated.

The patients were operated by two senior surgeons between January 2000 and December 2010.

Inclusion criteria: {#cesec30}
-------------------

All the patients needed to be over 18 years of age, presenting an intracapsular fracture with or without displacement that was treated by means of osteosynthesis using two or three screws in parallel, inserted only using a percutaneous technique.

Exclusion criteria: {#cesec40}
-------------------

Patients with an immature skeleton, extracapsular fracture or osteosynthesis using screws placed in non-parallel positions were excluded.

Thirty-nine fractures in 39 patients were evaluated. [Table 1](#tbl1){ref-type="table"} presents the distribution of the 22 female and 17 male patients, subdivided into age groups of older or younger than 65 years (thus defining elderly and young patients). The patients\' ages ranged from 18 to 88 years, with a mean of 54 years.

In the subgroup that underwent osteosynthesis with two screws, 28 fractures were evaluated, and these were classified according to the Garden system (when over the age of 65 years), according to the Pauwels system (when under the age of 65 years) and anatomically (both age groups). In the subgroup that underwent osteosynthesis with three screws, 11 fractures were evaluated, classified in the same manner.

Radiographs: {#cesec50}
------------

The preoperative radiographs were analyzed and the fractures were classified according to their anatomy (subcapital, transcervical and basicervical), orientation of the fracture line (Pauwels classification)[@bib7] and, for patients over 65 years of age, we added the Garden classification[@bib8].

Postoperative radiographs were assessed until the end point was reached, defined as fracture consolidation, collapse of the femoral neck, loss of reduction that necessitated reintervention, necrosis of the head or pseudarthrosis of the neck, with a minimum period of six months elapsed from the time of the fracture[@bib9] ([Figure 1](#fig1){ref-type="fig"}).

RESULTS {#cesec60}
=======

In the subgroup that underwent osteosynthesis with two screws, there were nine fractures classified as Garden I and three as Garden II. One fracture was classified as Pauwels I, three as Pauwels II and 13 as Pauwels III. Regarding the anatomical region, 10 were transcervical, four were basicervical and three were subcapital ([Figure 2](#fig2){ref-type="fig"}).

In the subgroup that underwent osteosynthesis with three screws, there were two fractures classified as Garden I, one as Garden II, two as Pauwels II and six as Pauwels III. Regarding the location of the fracture line, six were transcervical, two were subcapital and three were basicervical ([Figure 2](#fig2){ref-type="fig"}).

Among the young patients (\< 65 years), there were four failures out of 11 fractures (36%) in the group that underwent osteosynthesis with three screws, and two failures out of 16 fractures (12.5%) in the group operated with two screws.

Among the elderly patients (\> 65 years), there were four failures (25%) out of 12 fractures in the group that underwent osteosynthesis with two screws, and one failure (33.3%) out of three fractures in the group operated with three screws.

In the subgroup with two screws, consolidation was achieved in 23 (82%), while in the group with three screws, six fractures consolidated (55%) ([Figure 3](#fig3){ref-type="fig"}).

In the subgroup with two screws, evolution to osteonecrosis of the femoral head occurred in four fractures. Loss of reduction only occurred in one of these, and this was followed by segmental collapse and evolution to pseudarthrosis.

In the subgroup operated with three screws, there were four fractures with loss of reduction followed by collapse and pseudarthrosis, and a single case of osteonecrosis of the femoral head.

Pauwels III fractures are considered to be unstable, and we observed in the subgroup with two screws that two of these fractures had unfavorable evolution (one with collapse and loss of reduction and one with osteonecrosis). However, 11 of them did not have any complications. In the subgroup with three screws, there were six Pauwels III fractures, and four of them had poor evolution (three collapses followed by loss of reduction, and one case of osteonecrosis).

The data obtained were subjected to statistical analysis using Fisher\'s exact test, and a p-value of 0.109 was found. The results encountered suggest that there was no association between the technique used and the outcome from osteosynthesis.

DISCUSSION {#cesec70}
==========

A wide diversity of methods and different techniques are used for osteosynthesis of femoral neck fractures[@bib10], [@bib11], [@bib12]. Prominent among these is fixation using cannulated screws, which are used to facilitate the surgical procedure.

There is a great variety of studies citing the advantages and disadvantages of different methods and implants. However, few authors have examined whether osteosynthesis is better with two or three screws.

In the classic study by Selvan et al[@bib13], the traditional configuration of three screws in the shape of an inverted triangle is advocated as the mechanically most stable option. The AO-ASIF group has also supported placement of three screws in the shape of an inverted triangle.

The fact that a layout with three screws is more stable than using two screws in vitro is not surprising. However, the result that we obtained here opens up the perspective that using only two screws, despite the less stable format, is sufficiently stable for correct treatment of femoral neck fractures.

Krastman et al[@bib14] obtained good results from using only two screws for synthesis in cases of stable fractures. In the biomechanical study conducted by Walker et al[@bib15], using only two screws was deemed sufficient. Alhol et al[@bib16], [@bib17] and Austdal et al[@bib18] also did not find any difference between using two and three screws, and observed a failure rate of around 14% both for two and for three screws, while in our study, the failure rate from using two screws was 13.3%. The failure rate that we found in cases of osteosynthesis of fractures in young patients was similar to what has been found by other authors, such as Henari et al[@bib19], whose sample of 12 patients presented failure in 25% of the cases.

Placing the implants in an exactly parallel position, even when only using two screws, is not easy. The percutaneous technique requires skill to correctly position the Kirschner wires.

The difficulty in achieving absolute parallelism is much more evident when the third screw is placed. Furthermore, considering that some of our population presented a narrow femoral neck, placement of three screws became even more difficult.

A vertical fracture line with a tendency towards shearing was not an impediment to placement of only two screws. In fractures with significant instability, use of other devices (dhs) or even three screws was not proven to be superior to other types of osteosynthesis. We also did not observe any difference in our study, in which a more vertical fracture line (Pauwels III) was treated with only two screws in most cases.

No osteosynthesis was performed in any patients over the age of 65 years presenting Garden III or IV. In these cases, coxofemoral arthroplasty was performed. Like Alho et al[@bib16], [@bib17] and Austdal et al[@bib18], we did not indicate osteosynthesis for elderly patients with displaced fractures. The very high reoperation rate and relatively long immobilization time make osteosynthesis a poor option.

The difference in the size of the samples between the groups using two screws (n = 28) and three screws (n = 11) constitutes a source of bias in this study, along with the non-randomization. Nonetheless, we observed surprising results that suggest that there is no difference in treating these fractures, even when dealing with fractures with a significant tendency towards vertical shearing, as in Pauwels III fractures.

CONCLUSION {#cesec80}
==========

In our study, osteosynthesis of femoral neck fractures with two screws presented results similar to using three screws. Prospective randomized studies with greater numbers of patients need to be conducted in order to better assess whether the technique using two screws for femoral neck fractures is superior to the three-screw technique.

Work performed in the Paulista School of Medicine, Federal University of São Paulo, São Paulo, SP, Brazil.
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###### 

Distribution of fractures according to their classification.

                Two screws   Three screws
  ------------- ------------ --------------
  Garden I      9            2
                             
  Garden II     3            1
                             
  Pauwels I     1            0
                             
  Pauwels II    3            2
                             
  Pauwels III   12           6
                             
  Total         28           11
